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which is supposed to be subject to the isothermal or adiabatic laws, in which
no dissipative action is contemplated. In the present paper the discussion
proceeds upon the supposition of a gradual transition between the two
velocities or densities. It does not appear how a solution which violates
mechanical principles, however rapid the transition, can become valid when
the transition is supposed to become absolutely abrupt. All that I am able
to admit is that under these circumstances dissipative forces (such as viscosity)
that are infinitely small may be competent to produce a finite effect.

If we suppose that under the influence of small dissipative forces the
bore of Stokes and Eiemann can be propagated, at least approximately, we
naturally inquire whether it can be regarded as the complete outcome of the
simple progressive wave with a straight velocity slope which, as we have
found, tends after a definite interval of time to assume the character of
a bore. It would seem that the answer must be in the negative. Taking
Boyle's law, we recognise from (5) that in the progressive wave, just before
the formation of the bore, the relation between the velocities and densities is

u2 - Wj = a log p2 - a log ply
while in (57) the relation is

HZ - UL = a VWpi) - a VW/>s)-

The two functions of p on the right, which are independent of any common
addition to u^ and ^2, cannot be identified (unless p^- pi), as we have found
already in discussing (54). This incompatibility may be regarded as a
confirmation of Stokes' opinion that something of the nature of reflection
must ensue.

Permanent Regime under the influence of Dissipative Forces.
The first investigation to be considered under this head is a very
remarkable one by Kankine " On the Thermodynamic Theory of Waves of
Finite Longitudinal Disturbance*," which (except a limited part expounded
by Maxwell in his Theory of Heat) has been much neglectedf. Con-
duction of heat is here for the first time taken into account and although
there are one or two serious deficiencies, not to say errors, presently to be
noticed, the memoir marks a very definite advance.
The first step is the establishment of an equation equivalent (when the
wave is reduced to rest) to (45), and of Earnshaw's relation (50), in which
* Phil. Trans. 1870, Vol. CLX. Part n. p. 277.
f I must take my share of the blame. Eankine is referred to by Lamb (Hydrodynamics,
1906, p. 466). The body of Eankine's memoir seems to have been composed without acquaintance
with the writings of his predecessors; but in a supplement he notices the work of Poisson, Stokes,
Airy, and Earnshaw.